Abstract-With the development of society, the application of robot is more and more, and the development of the robot is the trend of future development. Based on the overview of the theory of robot vision, this paper discusses in detail the image acquisition and conversion, color image preprocessing, color image segmentation, image recognition and target tracking of the robot vision system, and designs the image acquisition of the vision system on the basis of fast and accurate requirements for the robot vision system. The purpose of this paper is to study how to get the optimal path of robot in different obstacle environment, so as to improve the robot's efficiency.
method, the intelligent optimization method and the other methods. Among them, the traditional method is based on graph theory, such as visual graph, free space method, grid method, artificial potential field method etc.
The characteristics of multi robot path planning are mainly based on graph theory. Most of the method is to build the environment into a graph firstly, and then find the optimal path from the graph. Its advantages are relatively simple and relatively easy to achieve; the disadvantage is that the path may not the optimal path, but the sub optimal path instead. Bo Xi Zhu et al proposed a new path planning method, whose basic idea is based on the environment of grid and the obstacle map. As to the basic idea of the artificial potential method, which regard the motion of a mobile robot in the environment as a kind of virtual force field. Obstacle will generate a repulsive force to the mobile robot, and the target points are generated by gravity, the gravity and repulsion force is generated by a certain algorithm. Meanwhile, the robot is subjected to abstract forces in the potential field, which makes the robot bypass obstacles. The advantages are suitable for the planning of the unknown environment, there will not be the dimension explosion problem; however, artificial potential field method is also easy to fall into local minimum, and there may be some useful information which may be lost. Guo Chang et al proposed reference total potential reduction of dynamic scheduling techniques of multi robot path planning, which can better solve the problem.
The intelligent optimization algorithm of multi robot path planning is a new method which has developed in recent years. Compared with the traditional method, this method is more intelligent, and has become the focus of domestic and foreign research. Genetic algorithm is a hot research topic in recent years, as a kind of probability optimization method based on population evolution, it is suitable for solving the complex and nonlinear problems which are difficult to solve by traditional search algorithms, such as the multi machine path planning problem. In the path planning, the basic idea is to construct the environment map into a path node link network with the graph method, then the path is expressed as a series of intermediate nodes in the path, and is converted to binary string; next, the genetic operations, such as selection, crossover, replication, mutation are carried out, after N evolution, it will output the current optimal individual, that is, the optimal path of the robot. The disadvantage of genetic algorithm is that the operation speed is not fast, and the numerous planning will occupy a large storage space and computing time. The advantage is that it can effectively avoid the local minimum problem, and the computation is small.
III. ROBOT VISUAL IMAGE PROCESSING
In robotic soccer system, image capture is usually done by camera. The video signal output by the camera can not be directly used by the computer, but must be digitized. In this process, the camera transmits the analog signal to the video acquisition card through the data line, converts the analog signal to the digital signal and sends it to the host system, and then processed by the image processing program.
Image capture card is also called video card. It is to input video data or mixed data of video and audio output from analog cameras, video recorders, television sets and other devices into the computer, and convert them into digital data that can be distinguished by the computer. It is stored in the computer or in the hard disk. It is called the field data file that can be edited and processed. It connects video input port at one end to realize real-time image acquisition and PC bus at the other end to realize communication and data transmission between image acquisition card and PC. Generally, it has the functions of acquisition, quantization, compression, coding and storage.
In the process of image acquisition, analog video input can provide uninterrupted information sources. The acquisition card collects each frame of the analog video sequence and sends the data to the PC system before acquiring the next image. Therefore, the key to real-time acquisition is the processing time required for each frame. If the processing time of each video image exceeds the time interval between two adjacent frames, data loss will occur, that is, frame loss. The acquisition card compresses the acquired video sequence first, and then stores it on the hard disk. That is to say, the acquisition and compression of the video sequence are carried out together, which eliminates the inconvenience of compression processing again.
Generally, the image collected by the visual sensor can not be directly used in the visual system because of various restrictions and random interference. It must be pre-processed in the early stage, such as gray level correction and noise filtering. For robot vision system, the image preprocessing method used does not consider the reason of image degradation, only highlights the features of interest in the image conditionally and attenuates the features it does not need, so the output image after preprocessing does not need to approach the original image, only highlights the features of interest in the image conditionally. The change of light and shade will have a direct impact on the robot image processing. Choosing the appropriate color space can reduce the interference of light and increase the accuracy and robustness of the system.
Image enhancement refers to the method of highlighting some information in the image and eliminating or weakening some unnecessary information according to certain requirements. The purpose of enhancement is to highlight the useful information in the image, expand the difference between the features of different objects in the image, and lay a good foundation for information extraction and other image analysis techniques.
Image enhancement technology can be divided into two categories: spatial domain-based enhancement method and frequency domain-based enhancement method according to the spatial difference of the enhancement process. The former processes the image directly in the space where it is located, i.e. the pixel value of each pixel is processed directly; the latter first transforms the image from the spatial domain to the frequency domain according to some transformation model (such as Fourier transform), then processes the image in the frequency domain space, and then inversely transforms it into the spatial domain.
Enhancement methods based on spatial domain can be divided into gray transformation and spatial filtering according to different technologies. Gray level transformation is an enhancement method based on point operation. The gray value of each pixel is transformed into a new gray value according to a certain mathematical transformation formula, such as contrast enhancement and histogram equalization, which are commonly used in enhancement processing. Spatial filtering is an enhancement method based on neighborhood processing. It uses a template to perform some mathematical operation on all the pixels around each pixel to get the new value of the pixel (i.e. output value). The output value is not only related to the pixel value of the pixel, but also to the pixel value of the pixel in its neighborhood. The commonly used image smoothing and sharpening techniques belong to the category of spatial filtering.
Image enhancement technology can be divided into gray image enhancement and color image enhancement according to the different objects processed. According to the purpose of enhancement, it can also be divided into spectral information enhancement, spatial texture information and temporal information enhancement.
In the research and analysis of images, in most cases we are only interested in some of them. For example, from a military point of view, a remote sensing image may only be interested in military objectives such as airports, missile bases and arsenals, while from other points of view, such as environmental and ecological aspects, it is only interested in objectives such as forests, wetlands and grasslands. These targets usually form regions with unique characteristics in images. In order to recognize and analyze these regions, it is necessary to separate them, extract the features of the regions, and then classify them. Therefore, image segmentation is generally defined as the technology and process of dividing the image into regions with different features and extracting interested objects. Others define image segmentation as the process of dividing digital images into disjoint regions. The process of image segmentation is also a marking process, which assigns the same number to the pixels belonging to the same region.
Because of the complexity of images and the diversity of applications, there is no unified standard and method for image segmentation. Generally, image segmentation can be based on the following two principles.
First, the segmentation is based on the discontinuity of pixel values. It assumes that the pixel values of different regions are discontinuous and can be segmented. Another principle is to segment the image according to the similarity of the pixels in the same region. This method usually starts from a point (seed) and merges the pixels satisfying the similarity measurement criterion in its neighborhood to achieve the purpose of segmentation. According to the discontinuity of pixels, there are two main segmentation methods: gray threshold method and edge detection method. The main method of segmentation based on the similarity criterion of pixels is region growing method..
VI. CONCLUSION
The performance of vision system will directly affect the accuracy of information collection and response of robot, so it is particularly important to build a stable and fast vision system. In addition to the hardware performance of the robot itself, it is also a key problem to select a fast and efficient algorithm to accurately reflect or predict the collected information. The generated paths not only satisfy the dynamic characteristics of the mobile robot, but also accord with the rules of geometry. Its calculation is simple, and it can greatly improve the efficiency of the robot when encountering obstacles.
